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1t.ckwo rth, elevation, 3 t5. 
. Sections, 328, 329. 
. Administrative reports, 9. 
Aftonian beds, 66. 
. Ainsworth, elevation, 119. 
Albert Coal Co., 3tH, '433. 
Albia, quarries, 397. . 
Alluvium in Appanoose county, 408. 
Boone county, 205 
Jones county, 43, 69. 
Warren county, 317. 
Washington county, 156. 
Woodbury county, 286, 2B9. 
Altamont moraine, 203, 279. 
American Coal Co., 425.· 
Analyses of clays,257. 
Coals, 219, 411. 
. Cone-in-cone, 231. 
Loess, 357. 
Soils, 229. 
Anamosa stage of Niagara, 56, 94, 100, 
169. 
Anchor Coal Co., 406, 42L 
Andrews Bros. bdckyard, 165. 
Anderson mine, 349. 
Angus, elevation; 180. 
Mines, 214. 
Angus Coal Co., 215. 
Anthony mine, 348. 
Appanoose beds, 378. 
Appanoose Coal Co., 433. . 
Appanoose county, Geology of, 361. 
Alluvium, 408. 
Analyses of coal, 411. 
Appanoose beds, 373. 
Area, 365. 
Borings, 379. 
Building stones, 436. 
Cat'boniferous beds, 374. 
Character of Mystic coal, 410 .. 
Chariton. conglomerate, liS7, 394-. 
River, 370. 
Exposures, 386. 
Classification of formations, 374. 
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Clays, 434 . 
Coal, 409 . 
Lands, 409. 
Deeper coal seams, 403 . 
Description of plates, 408. 
Des Moines formation, 376. 
Drainage, 370. 
Early geological work, 365. 
Economi.c products, 409. 
Elevations, 368. 
Faults, 398. 
General secGion, 382. 
Geological formations, 374. 
Geological structure, 398. 
Kansan drift, 406. 
Location, 365. 
Loess-silt, 407 . 
Limestones, 378. 
Mines, 416. 
Mining methods, 412. 
Mormon creek exposures, 392. 
Mississippian rocks, 374. 
Mystic coal, 378. ' 
Numa dome, 402. 
Origin of physiography, 371. 
Physiography, 306. 
Plateau surface, 367. 
Pleistocene, 406. 
Pregl~cial channels, 372. . 
Scandinavian fault 399, 408. 
Standard fault, 399. 
Stratigraphy, 374. 
Topography, 366 
Typical sections. 379. 
Ullams branch exposures. 394. 
Uniformity of structure, 383 
Upper Carboniferous, 376 
Water supplies, 437. 
Work in, 27. 
Appanoose mine, 404. 
Arnot. C. L. mine, 428. 
Area of Appanoose county, 363. 
Boone county, 179. 
. I Jones county, 37. 
440 INDEX. 
Area of Washington county, 117. 
Woodbury county, 245. 
Area underlain by Mystic coal, 384-. 
Areal works, 13. 
Artesian waters in Boone county, 229 .. 
Well report. 14, 29 
Augusta limestone, 140, 250. 
Anthon, terraces, 2~5. 
BoO C. R & N. quarry, 170. 
Bailey, J. W., cited, 266. 
Bain, H. F., Administrative report, 27. 
Cited, 159, 269, 278; 366. 
Geology of Appanoose 
county, 36l. 
Geology of Washington 
county, 113. . 
Geology of Woodbury 
county. 241. 
Work, ]2, 18. 
Bales mine, 349. 
Ballou quarry, 89, 107. 
Bartholomew, W. N., acknowledg-
ments, 326. 
Bartsch, Paul, acknowledgments, 268. 
Base leveling in Tertiary and Creta-
. ceous, 311. 
Basler mine, 349. 
Bassett mine, 348. 
Beaman mine, 348. 
Beaver creek in Boone county, 183. 
Beaver station, elevation, 180. 
Beem mine. 319. 
Bethany Falls limestone, 376. 
Bedham mine. 349. 
Benson brickyard, 326. 
Benton shales (see Colorado). 
Bertram stage of Niagara, 60.. 
Bevington) elevation, 316. 
. Section, 338. 
Beyer, S. W., Geology of Boone 
county, 177. 
Bidwell mine. 404. 
Work, 14, 18, 28. 
Big Four Coal Co., 431. 
Bishop mine, 349. 
Blackbird mine section. 385. 
Blackrod Coal Co., 428: 
Block coal in Appanoose county, 386. 
Blyth mine, 206. ' 
Boone Clay works, 223, 231. 
Boone, deep well, 194. 
Elevation, 180. 
Boone county, Geology of, 177. 
Altamont moraine, 203. 
Alluvium, 205 
Analyses of soils, 229. 
Angus mines, 214. 
Area, 179. 
Artesian waters. 229. 
Beaver creek, 183. 
Boonsboro mines, 206. 
Building stones, 221. 
Calcite, 230. 
Carboniferous, 199. 
Cement, 222. 
Character and distribution of the 
Forest Trees and Shrubs, 232. 
Chemical analyses of coals, 219. 
Classification of formations, 184. 
Clay, 222. 
Industries, 223. 
Coal, 205. 
Horizons, 218. 
Lands, 219. 
Cone-in-cone, 231. 
Deep well, 194. 
Des Moines river, 182. 
Stage, 199. 
Valley mines, 206. 
Drainage, 18L 
Early geological work, 179. 
Economic products, 205. 
Elevations, 180. 
Forest belts, 232. 
Frazer mines, 213. 
Gary moraine, 203. 
General relations of strata, 18i. 
Geological formations, 199. 
Gypsum, 230. 
Kansan drift, 203. 
Ledge sandstone, 187, 221. 
Lime, 222. 
Madrid mine, 206. 
Milford mine, 209. 
Mines. 206. 
Mining companies, 220. 
Mineral Ridge, 203 
Minerals, 230. 
Moingona mines, 208. 
Physiography, 180. 
Pleistocene, 202. 
Pilot Mound, 203. 
Pyrite, 230. 
Road materials, 229. 
Situation, 179. 
Soils, 228. 
Stratigraphy, 184. 
Squaw creek, 184. 
Terraces, 182. 
Mines, 273. 
Thickness of coal measures. 20Q. 
Topography, 180. . 
Typical sections, ]84. 
Wisconsin drift, 203. 
Work in, 14. 
Boone Paving Co., 224, 232. 
Boone Valley mines, 209, 213. 
Boonesboro, brickyards, 226. 
Mines, 210. 
Bottom land of the Missouri, 246. 
Bowman, F., brickyard, 226. 
Brazil, elevation, 369. 
Brazil Coal Co., 431. 
Brecciated beds, 146. 
. -
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Brick works-
- Andrews Bros., 165. 
Benson, 226_ 
BooIie~layworks, 223. 
Boone Paving Co, 224. -
Bowman, 226. 
Broom Bros" 166. 
Centerville Brick & Tile Co., 435. 
Dean & Bowman, 226. 
Eckert, 228. 
Eckles, 165. 
Erickson, 227. 
Everett, 227. 
- Farley Bros, 164. 
-- Faust, 359. 
Franklin, 226. 
GlasEcock, 359. 
- Gross, 359. 
Holman- Bros., 293. 
Hoover; 359. _ 
Indianola Brick & Tile Co., 358. 
Knight Bros., 43B·. . 
Kirkheart, 359. _ 
McCloud & Carpenter, 227. 
Miller & Calkins, 436. 
Mont~cello Bdck& Tile Co., 108. 
:Morris :E3ros., 166. 
Northwestern Sewer Pipe works, 
_ ,29L __ ' _- __ - -
Qliri. Brij}k & Tile Co., 108. 
-Parker, 436, . 
Peterson & Smith, 293. 
RalIlsey, 435. _ 
Sargent's Bluffs & Sioux City Co., 
294. -
~later,226, _ 
Smiley; 226. 
Smith, B.F., 109:. 
Sioux City Brick & Tile Co., 292. 
Sioux paving Co., 290. 
Stephens, 226. -
SwUt,F. W., 165. 
R. L., 165. 
Wheeler; 228. 
'Wilcox, 226. 
Woodley, 293. 
Yegge, 226. 
Brighton, brickyards, 165. 
Elevation, 119: 
Quarries, 167. 
Section, 128, 145. 
~ Washington section, 157. 
Broadhead, G. C., cited, 404. 
Brown & Bowers mine, 429. 
Brown Bros. brickyard, ]66. 
Brlan, D. W., acknowledgments, 438. 
BuChanan, gravels, 66. -
County, work, It, 18,28 .. 
Building, sands in Jones county, 110. 
Stones. (See also quarries.) 
Essential properties 
of, 18; 
In Appanoose, 436 .. 
Boone, 221. 
Jones, 93. 
Warren, 355. 
Washington, 167. 
Woodbury, 296. 
Some Iowa, 13. 
_ Tests, ]9. 
Burlington section, 1ati. 
Burgit mine, 349 
Burney pottery, 358. 
BuriedchannelE', 159, 278, 372. 
Calcite in Boone county, 230. 
Caldwell & Cassidy mine, 349. 
Calvin, Samuel, acknowledgments, 173, 
299. 
Administrative report, 11. 
Cited, 66, 117,271,274. 
. Geology of Jones county, 33. 
Works, 12,18. 
Campbell, Robert, mine, 431. 
Canton quarry (93. _ 
Capellini, J., cited, 271,272. 
Carboniferous, base of, 138. 
In Appanoose county, 
.374. 
Boone county, 199. 
Jones county; 60. 
Warren county, 319. 
Carlton Coal Co .• 430 . 
. Carter qu.arry, 106-
Carlisle, elevation.· 3i5. 
_ Pottery, 358. 
Cedar county, 13, 19.-
Cedar Blilff section, 261. 
Cement, 20, 222, 295 . 
Centerville Block Coal Co., 417. 
- BJ,'ick & Tile Co., 401,435. 
Elevation, 369 
Section. 384, 390. 
Well, <105. 
Cerro Gorao cou.nty, 19. , . 
Chamberlin, T. C., cited, 39; 203. 
ChaI;ripion quarry, 21,84,96,97,101. 
Chandler, E. E.,' acknowledgments, 
232. -
Character and Distribution of the For-
est Trees and Shrubs -in Boone 
county, by L. H. Pammel, 232. 
Character of Mystk coal, 410. 
Charles, J. H., acknowledgments, 299 
Chariton conglomerate, 387. 
- River, exposures, 386. 
'- Origin, 312. 
Chittenden mine, 349. . 
Cincinnati Coal Co., 433. 
Elevation. 369. 
Section, 391. 
City Coal Co., 419. 
·Clarke & Peatman, acknowledgments, 
379,437. 
Clark & Sons' Coal Co., 425. 
Clark mine, 349. 
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Classification of Formations in Appa-
noose, 374. 
In Boone, 184. 
Warren,32L 
Washington, 126. 
Woodbury, 255. 
Clamer mine. 349. 
Clay Mills quarries, 93 .. 
Clays of Appanoose county, 434. 
Boone county, 222. . 
Jones county, 107. 
Warren county, 356. 
Washington county; 162. 
Woodbury county, 288. 
Clemons mine, 214. 
Clyde mine, 208 . 
Coal, analyses, 219, 411. 
Formation of, 342. 
Horizons, 15, 218, 342. 
In Appanoose, 409. 
Boone, 205. 
Warren, 342. 
Washington, 162. 
Woodbury, 296. 
Lands in Appanoose, 409. 
Boone, 219. 
Measures-see Des Moines stage. 
Statistics, 348. 
Valley Coal Co., 433. 
Waste commission, cited, 409. 
Work,20. . 
Columbia Coal Co., 430. 
Conditions of coal deposition, 321. 
Cones, Elliot, cited, 265. 
Cone-in-cone, 231. 
Confidence mines, 392 
Connor, J. '1'., acknowledgments, 437. 
Connor mine, 348. 
Couslin mine, 348. 
Co-operative Coal Co , 428, 
Coppock, gravel beds, 172. 
Section. 144 
Cope, E. D., acknowledgments, 277. 
Coralline beds of Niagara, 4\:1. 
Corals ~n Jones county, 80. 
Correctionville, elevation, 250. 
Cotters-Keota section, 157. 
County reports, 18. 
Craig mine, 215. 
Cretaceous, Woodbury county, 265, 288. 
Creighton mine, 319. 
Crooked creek, changes in, 123. 
Section, 143. 
Cross-sections in Warren county, 323. 
Washington county, 
157. 
Woodbury county, 287. 
Cushing elevation, 250. 
Cycles of erosion, 305. 
Dargavle, Alex., acknowledgments,438. 
Dakota sandstone, 267. 
Dalby mine, ~lD: 
• 
Dana, J.D., cited, 321. 
Danbury, elevation, ~50. 
Darby, coal, 388. . 
Elevation, 369. 
Darby Block Coaleo., 425. 
D~yton, WaShington county, elevation, 
119. 
Webster county, elevation, 1tlO. 
Dean, elevation, 369. 
Dean & Bowman brickyard, 226. 
Dearborn, Frank, acknowledgmfmts 112. . , 
Dearborn & Sons, 99. 
Deformations in Jones county,91. 
. Washington county, 158. 
Delaware county, 13, 18. 
Stage of Niagara, 49.· 
Dennis, elevation. 369. 
Section, 387. 
Deepwells, 171,258,298, 350, 405 .. 
V €lin mine, 404. 
Deeper coal seams in A ppanoose, 403. 
Strata in Washington, 130. 
Descriptive physiography of Warren 
COUnty, 306. . 
Des Moines, precipitation at, 350. 
County, 21. 
River, 182 
Stage in Appanoose, 376. 
Boone, ]99. 
Jones, 60; 
Warren, 321. 
Washington, 151. 
VaUeym:inesin Boone, 20lt 
Detailed sections in Warren county 323. 
Devonian, eastern edge of, 12. .' 
. !n Washington county, 138. 
DIckson mme, 434. . . 
DilIa'rdmine, '349. 
Dip in Warren county, 310, 343. 
W a~hington county, 158 .. 
Dolomites of Iowa, 18. 
Dolby quarry, 105. 
Dra~e, .B'. K, acknowledgments, 438 .. 
Drallage, of Appanoose county, 370. 
Boone county, 181. 
Jones county,,,!6. . 
Warren county, 307. 
Washington county, 12<h 
Woodbury county, 251. 
Diamond mine, 417 
Analysis of coal from, 
4!1. ~ 
Drift. (See also Pleistocene.) 
In Warren county, 319: 
Plains in J oues county 40 
Study of, 27. ' 
Duval, William, quarry, 397 436. 
Dyke mine, 349. . ' 
Earle Bros. boring, 336. 
Mine, 349 . 
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Early geological work in. Appanoose 
county, 365. ' 
In Boone county,179. ' 
Jones county, 37. 
Washington coun,ty, 117. 
Woodbury county, 245. 
Eckels, brickyard, 165. 
, , "Quarry, 127. 141, 169. 
Eckert brickyard, 228." " 
Economic benefits of surveys, 23. 
Products of Appanoose county, 409. 
Boone county, 205. 
J ories county, 91. 
Warren county, 3:1:2. 
Washington county, 
162. 
, ,Woodbury county; 288. 
Elam, N', J., quarry, 436. 
, Eldon Coal Co , 422. 
" Mine,elE~vation, 369. 
Elevations in AppanoosecountYI 368. 
Boone county, 180. 
, Warren county, il14. 
'Washington county. 119. 
" , Woodbury county, 250. 
English river gritstones, 134, 
, , Sections, 157. 
'Equusbeds,271., ' , 
. Erickson brickyard, 227. 
Erosion in Warren county, 313. 
Escarpments ill Warren county~ 309. 
,Essential properties of building stones, 
18, ", 
Evans, J., cited, 266~ 
Exline, elevation, 369. 
Explanation of the, physiography of 
Warren county, 310, 
Faber quarry, i67. 
Farley Bros. brickyard; 164. 
Faults in Appanoose county, 398. 
Faust brickyard, 359. 
, ~ine, 348. , 
Fayette county, 12, 19. , 
Fenton, D. S. quarry, 436. 
Fenton tile factory, 359. 
Mine. 434, 
Flock & Clark mines, 212. 
Forbush, elevation, 369. 
Mine, 433. 
Section. 390~ 
Ford, elevation, 315. 
Sandstone, 324. 
Fordville Coal Co., 348. 
Forest beds in Boone county, 204. 
" Trees of Boone county, 232. 
,Foster, coal at, 393, 40:1:. 
Fouch mine, 349. 
Franklin brickya.rd, 226. 
Frazer mines, 213. 
Gardner,J. S., cited, 271, 
Garfield, elevation,369, 
Gary moraine, 203. 
Gas in Warren county, 350. 
Gass, J., cited, 117. 
Gault,.T. K,acknowlediments, 438. 
Geest in Jones county, 62._ 
Gem quarry, lOt. 
General character of streams of War-
ren county, 307. 
Cross-sections in Warren county, 
34.0. . 
Description of the Carboniferous, 
320. . .. 
Relations of strata in Boone county, 
18·1,; 
In Jones county, 47. 
WashiLgton county, 126. 
Woodbury county, 255. 
Section of beds in Appanoose 
county, 332. . 
In Woodbury county, 255. 
Geological conditions of economic min-
. ing, 18. .-
Form~tions of Appanoose county, 
379. 
Of Boone county. 199. 
Jones county, 48. 
Warrencounty, 317. 
Washington: county, 130 . 
Woodrmry corinty, 265. 
. Structureo! Appanoose county, 
398; 
Of Washington county, 156. 
W~odbury county, 286. 
Geology of Appanoose county, 36. 
Boone county, 177. 
Jones county, 33. 
Warren county, 301. 
Washington county, 113. 
Woodbury county, 241-
Ghost mine, 348.' 
Gibson, John, acknowledgments, 112. 
Glacial deposits of Woodbury county, 
271:1. 
GJadstone Coal Co., 430. 
Glasscock brickyard, 359. 
Gold Hill quarry, 95 .. 
Gordon, C. H., cited, 148, 160. 
(;'oose. mine, 34.8. 
Gravel bedse! Washington county, 172. 
Woodbury county, 290. 
Green. J. A" acknowledgments, 21, 112. 
Greenbush, section, 337. 
Greenway mine, 34.8. 
Griffee pottery; 225. 
\ 
Gross brickyard, 359. 
Guinn, elevation, 36\:1. 
Gurnsey mine, 434. 
\ 
Guthrie county, 18. 
Gyp3um in Boone county, 230. 
I Hagger mine, 215. Hale, quarry, 106. 
I Hall, J ames, cited, 38, 53, 56, 270. 
• 
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Hall mine, 349. 
Hammondsburg section, 329. 
Happy Coal Co., 423. 
Hartford pottery, 358. 
Hazelton Coal Co , 430. 
Havre, elevation, 119; 
Hawkeye.mine.418. 
Hayden, F., cited, 272,322. 
Hedge. James, work, 15. 
Herl Coal 00., 430. 
Heer, Oswald, cited, '270,271. 
Henner mine, 348. 
Heim mine, 434 
Heiny mine, 348. 
Hicks, Earl, cited, 272. 
Higbee mine, 349. 
Higgins, L., acknowledgments, 19. 
Highland Chief mine, 208. 
Hilltown, sections, 3t'6. 
INDEX. 
History and geneses of Iowa soils, ] 3. 
Hocking Valley mine, 433. 
Hodson mine, ;:148. 
Holman Bros brick plant, 293. 
Hornick, elevation, 250. 
Horr mine, 349. 
Hoskins, J. C. C., acknowledgments, 
277. 
Cited, 274, 299. I 
Houser, G. L., cited, 56. . . 
Houser mine, 434. I 
Hoover brickyard. 359. 
Howard county, ]2, 19. 
Huffman mine, 349 
Bumpston quarry, 169. 
Hunt inine, 210. 
Huron section, 137. 
Hutchinson mines! 213. 
Hyatt mine, 433. 
Illustrations, preparation of, 15.' 
Indianola Brick & Tile Co, 358. 
Elevation, 315. 
Precipitation at, 350. 
Section. 330. 
Interloessi!Ll till in Woodbury county, 
283. 
Iowa Block Coal Co., 426. 
'Iowa & Missouri Coal Co., 428. 
Iowan drift in Jones county, 63. 
Jacobs quarry, 168. 
James, elevation, 250. 
Jamison mine, 349. 
Jerome coal mines, 392. 
Elevation, 369. 
Johnellen quarry, 102. 
John Clay quarry, 106. 
Johnson county, 13, 18, 28. 
Johnson & Bryant mine, 3-19. 
Johnson, W. D., acknowledgments, 231. 
Mine, 210, 211. 
Jones, A. J.,-cited, 353. 
Jones county, Geology of, 33. 
Aftonian beds, 66. 
Alluvial plains, 43. 
Alluvium, 70. 
Anamosa stage, 56. 
Area, 37. 
Bertram stage, 60. 
Buchanan gravels, 66. 
Building sand, 110. 
Building stone, 93. 
Carboniferous, 60. 
Cass township' exposures, 77. 
Clay, 107. 
-Clay township exposures, 81. 
Deformations, 91. 
Delaware stage, 49. 
Des Moines stage, 60. 
Drainage, 46. 
Drift plains, 40. 
East Grove township exposures, 72. 
Economic products, 91. 
Fairview township exposures, 83~ 
Geest, 62; 
General relations of strata, 47. 
Geological formations, 48. 
Greenfield township exposures, 87. 
Hall, James, in, 38. 
Bale township exposures, 88. . 
Iowan drift, 63. 
Jackson townsbip exposures, E5. 
Kansan drift, 63_ 
Lead,110. . 
Le Claire stage, 50. 
Lime, 107. 
Loess, 67. 
Loess hills, 41. 
Madison township exposures, 85 
McGee, W. J., in, 39. 
Monticello township exposures, 73. 
Monlding sand, 110. 
Niagara series, ·'1,8. 
Owen, D. D , in, 37,38. 
Oxford township exposures, 90. 
Paha hills, 43. 
Physiography, 39. 
Pleistocene, 63. 
Previous geologicalwork in, 37. 
QuarrieS', \:l3. 
Richland township exp'osures, 75. 
Road materials, 110. .. 
Rome township exposures, 88. 
Scotch Grove township exposures, 
79. . 
Silurian, 47. 
Situation, 37. 
Soils, 91.. 
Stratigraphy, 47. 
Topography, 39. 
Typical exposures, 70. 
Unconformities,' 90. 
Washington township exposures, 
76. 
Water power, 111. 
Supply. 1 n. 
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Wayne township exposure, 77. 
White, C. A., in, 38 . 
Whitney, J. D., in, 38. 
Wilson, A. G;, cited, 49. 
Wyoming township exposures, 86 
Work, in; 13;18. 
J" ones, mine, 349. 
J" one8.& Benham mine, 333. 
Kalona, brickyard, 16:1. 
Elevation, HI}. 
. . Section, 133. 
. Kansas City Coal Co ,433. 
Kansan. drift, 63, 15.2,203,279'-
Keota, limestone. 119. 
. Keokuk countY,2L. . 
Keyes, C. R., acknowledgments, 173. 
Cited, 136, 137, 311, 3:::1,322,366, 
. 384. 
Keystone mine, 215. 
Keller niine, 348. 
Kinderhook in 'washington county, 131, 
170. 
King, Clarence, ackllOwledgments, 275. 
King,Miss Charlotta, work, 15. 
. Kirkhart,brickjard, 359. 
Knight Bro!i.,436: 
Knightniine,434. 
·Knox Bros. mine, 206. 
Kurtz pottery, 358 ... 
Lacona brickyard, 359. 
. Elevation, 316. 
Lane Coal Co., 431. 
Lard,ner mine,. 349. 
Lead and zilic report, 31. 
Leadin.J ones county, 110. . 
LeClaire stage .of Niagara, 50. 
Ledge sand!:ltone, 11:!7, 22L 
Lee Bros, acknowledgments, 428. 
Lee cOlinty,~L . o. 
Liebs mine section, 129.·. 
Leonard,A. G.,administrative report,31. 
~ork, 14,28. . 
Lesquereaux, Leo, cited,271. 
Leverett, Frank, cited, 407. 
Lewis and Clarke, cited, 265. 
Library,23. ·0 
Ligriite iIi Woodbury county, 296. 
Lime creek shales, 139. 
Lime in Boone county, 222. 
Jones cOunty, 107. 
Woodbury county, 296. 
Limestones of A ppanoose beds, 378. 
Linn county. 28. 
Local Coal Co., 422. 
Lockridge mine, 349. 
Location of Appanoose county, 365; 
Warren county, il05 .. 0
Washington county, 117. 
. Woodbury county, 245. 
Lod wick Bros. , acknQwledgmentsl "'28. 
Mine,427. - 0 
Loess, analyses. 357. 
Hills in Jones county, 41. 
In Jones county, 67. 0 
Warren county, 31S, 356. 
Washington county, 115. 
Woodbury county, 282, 289. 
Topography of Woodbury 
county, 249. 
Loess-silt, in Appanoose county, 407. 
Iowa Junction, elevation, 119. 
Lone Star mine, 429. . 
Long mine, 348. . 
Longwall work in Appanoose county, 
412. 0 
Lonsdale, E. H., acknowledgments, 274, 
299. 
_ Cited, 295. 
Work, 18, 139. 
Lord mine, 349. 
Lothrop, elevation, 316. 
Lower coal measures. (See Des Moines 
o stage.) .~ 
Lord & Emery quarry, 168. 
Lumsden mine, 349. 
L~ton, elevation, 250 . 
Macbride, Thomas, acknowledgments, 
o 268: 
Machine coalminiIlg, 41:5. 
Macy, C~ R, cited,. 117. 
Macyntire, J (,lhn, coal, 392. 
Madrid, elevation, 180. 
Mines, 206. 
Madison county, 18. 
Magee. ,D. A., acknowledgments, 258. 
Mahaska county,2L 
Maine, elevation, 369. 
Ma.lone mine, 349.0 
Manhattan anticline, 158. 
Maps. drawing,15. 
Maple mill section, 127. 
Shale, 134. 
Marcou, Jules, cited, 269; 270, 271. 
Markets for Mystic coal, 411. 
Marshall county, 14,18. 
o Mines, 210. 
Marston, A ,.acknowledgments, 19. 
Martin, quarry, 167. 
McBirniemine, 212. 
McBtrnie &0 Nelson mine, 212. 
McDliilti.c mine, 349, 
McCloud & Carpenter brickyard, 227. 
McCormick mine, ·348. 
McGee, W. J., acknowleilgments, 278.· 
Cited, 39, 54, 56, 61, 68, 124, 180, 
181. 
McNair mine, 348. 
McN eil mine, 349. 
. McNeilly mine, 343; 
Meek, F. B., cited, 267, 272, 275. 
Meek and Hall, cited, 266, 269. 
Meek and Hayden, cited, 266, 261, 269, 
270. 271; 274., 275. 
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Meek and Worthen, cited, 136. \ 
Mendota Coal Co., 392. 
Merchants Coal Co., 433. 
Middle coal measures, 322. .1 
River, 307, 382. 
Midway, elevation, ]81. 
Milford mines, 209. 
.. Section, 192. 
Miller mine, 348. 
Milo boring, 340. 
Elevation, 3l6. 
Mines, Albert, 433. 
American. 425. 
Anchor, 421 
Anderson, 319. 
Angus Coal Co., 215. 
Anthony, 3i8. 
A ppanoose, 416, 433. 
Arnott, 428. 
Bales, 349. 
Basler, ;)49. 
Bassett, 348. 
Beaman, 348. 
Beem, 349. 
Benham, 349. 
Bishop; 349. 
Big Four, 431. 
Blackrod, 429. 
Blyth, 206. . ·1' 
BoonE- Valley, 209,213. 
Brazil, 431. \1 
Brown & Bowers, 429. , 
Burgit, 349. 
Caldwell & Cassidy. 349. 
Campbell, Robert, 431. 
Carlton, 430. 
Centerville Block Coal Co., 417. 
Chittenden, 34\). 
Cincinnati, 433. 
City Coal Co., 419. 
Clamer.349. 
Clark, 349. 
Clark & Sons, 425. 
Clemens.2l4. 
Clyde, 208. 
Coal Valley I 433. 
Columbia, 430. 
Conner, 349 
CO'operative, 428. 
CouslID, 348. 
Craig, 215. 
Creighton, 349. 
Dalby, 215. 
Darby Block Ooal Co , 425. 
Dickson, 434. 
Dillard, 349 
Diamond, 417. 
Dyke, 349. 
Earle Bros, 349.c 
Eldon, 422. 
Faust, 349. 
Fenton, 434. 
Flock & Clark, 212. 
For bush, 433. 
Fordville Coal 00., 3i8. 
Fouch, 341:t 
Gardner, 349. 
Ghost, 348. 
Gladstone, 430. 
GOBS, 398. 
Griffin, 34'3. 
Greenway, 348. 
Gurnsey, 434. 
HaggeI', 215. 
Hall,349. 
HapllY, 423. 
Hawkeye, 418. 
Hazelton. 430. 
Hennen, 348. 
Heim, 434. 
Heiny.348. 
Herl,430. 
Higbee, 349. 
Highland Chief, 208. 
Hocking Valley, 433. 
Hodson, 348. 
Hoor.349. 
Houser j 434. 
Huffman, 349. 
Hutchinson, 213. 
Hunt, 210. 
Hyatt. 433. 
Iowa Block. 426. 
Iowa & Missouri, 428. 
Jamison, 349. 
Johnson & Bryant, 349. 
Johnson, W. D., 210. 
Jones, 349. 
Jones & Benham, 333. 
Kansas City, 433. 
Keystone, 215. 
Killer, 348. 
Knig h t, 434. 
Knox Bros., 206. 
Lane, 43. 
Lieb,129. 
Local Coal Co., 422. 
Lockridge, 349. 
Lodwick Bros .. 427. 
Lone Star, 429: 
Long,348. 
Lord, 349. 
Lumsden, 349. 
Marshall. 210. 
Malone, 349. 
Merchants, 433. 
McBirnie, 212. 
McBirnie & NelsQll, 212. 
McClintic, 34:9 . 
McCormick, 3i& .. 
McNair. 348. 
1'.1 eN eil;" 349 
MeN eilly, 348., 
Miller, 348. 
Mitchell, 349. 
Monitor, 422. 
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Moingona Coal Co., 208. 
Moore, 349. 
Mosby, 434, 
I Minerals of Boone county, 230. Warren county, 354. 
Mosher, A. W., 348. 
Mosher, S. G, 3~8. 
Mystic Fuel Co., 429. 
I Mineral Ridge, 213. 
. Mining by machines, 18. 
National Fuel Co., 420. 
North Hill Coal Co .. 423. 
Ogden,208 . 
Orr Bros, 426. 
Panic, 215. 
Parker, 434. 
Pearl,433. 
Peerless, 428. 
Philby, 417. 
Phillips, 43I. 
Phrenix, 43I. 
Porter, 206. 
Ramsey, 215. 
Randolph. 349. 
Raven, 420. 
Rawson,34K 
Reeves, 348,349. 
Relay, 417. 
Richardson & Ulrich, 418. 
Rock Vall ey , 423. 
Rogers & Crow, 209. 
Royal,433. 
Sayers, 349. 
Scandinavian, 424. 
Shaffer, 349. 
Sharp, 349. 
Sims, 348. 
Smith, Wm., 349. 
Silknetter, 418. 
Spurgeon, 34:8 .. 
Standard, 420. 
Star, 424, 425. 
Stern, 431. 
Stevens, 434; 
Stormfeldt & De B"rance, 430. 
Streator, 433. 
Superior Block Coal Co., 425. 
Thistle, 433. 
Thompson, 348, 434. 
Tipton, 430, 431. 
Troublesome, 434. 
Twin Coal Co , 430. 
Van Pelt. 349. 
Wade, 349. 
Walnut Block Coal association, 424 
Walnut Creek Goal Co., 430. 
Watson, 420. 
Wellings,348 
Whitebreast Fuel Co., 433. 
,WhiteOak, 433. . 
. White Smoke, ZOS. 
Williken, :)49. 
Williams, 348, 349. 
Young, 434. 
York, 214. 
Zimbleman, 212. 
Milledgeville sections, 388. 
Companies of Boone county,220 
In Iowa 18. 
Methods, 412. 
Mtnor publications of the Sur:vey, 17. 
Missouri river, 251. 
Sta.ge, 32t. . 
Mississippian of Appanoose county, 374. 
Washington. county, 130. 
Miller &. Calkins' brickyard,. 436. 
Mitchell mine. 34;}. 
Moingona Coal Co., 208. 
Elevation, 181. 
Mines, 208. 
Sections, 191. 
Monitor Coal Co., 422. 
Monona county, Woodwa.rth's glen, 278. 
Monroe county. Chariton conglomerate 
exposures, 397,-
Montic011o Brick & Tile Co., 108. 
Moor.e mine, 349. 
:Mora via coal, 392. 
. Elevation, 369. 
Mormon creek exposures, 392. 
Morning Side, elevation, 250. 
Morris Bros. brickyard, 166. 
Morris quarry, 168. 
Mosby mine, 434. 
Mosher, A. W., 348. 
Mosher, S. G., 348 ... 
Morton, Samuel, cited, 265. 
Moulding sand, 110. 
Moulton, elevation, 369. 
ivIoville, elevation, 257. 
Murray Bros. quarry, 106. 
Murray, H. B., acknowledgments, 19. 
Museum,2L 
Myrick, A. Eo, acknowledgments, 112. 
Mystic coal, 378, 384. 
Elevation, 369. 
Fuel Co, 429, 
Sections, 384, 389. 
National Fuel Co" 420. 
Natural gas in Iowa, 13. 
N euweid, Prince, cited, 265. 
Newberry, J. S., cited, 270. 
Newberry, S. B., acknowledgments, 20. 
Newman, Nellie E., work, 15. 
Newspaper articles, 18. 
New Virginia, elevation, 3i6. 
Niagara in Jones county, 48. 
Nicollet, Jean, cited, 266 . 
Niobrara. (See Colorado) 
Nira, elevation, 119. 
North Hill Coal Co., 423. 
River sections, 260, 263, 338. 
Northwestern Sewer Pipe Co., 261. 
I Nortoll1 W a' l adminis~rative report, 
I 29.' 
448 INDEX. 
Norton; W. H, cited, 56, 60, 375, 376, 
405,437 .. 
. .. Work, 14, 28. 
Norwood, C. J;, cited, 366. 
Numa, Coal Co., 392. 
Dome, 402. 
Elevation, 369. 
Boone coUntY, 202 .. 
Jones county, 63.: .. 
Wal'rencoUIi~y,317 . 
W ~shington county;152. 
.... WoOdburycolinty, 275. 
PhceriixCoal Co., 431. 
Philbymine, 417. 
. Pocahtm.tas county soils, 229; 
Oblique beddingin Le Claire strata, 50. Polk county ,18. 
Obsequent origin of rivers, 312. . Pollution ofwl!oter, 350. 
Ogden, elevation, 18i. Porter miite, 206. 
Mine,20!$. Post-glacial . deposits of Woodbury 
Section, 1l:J3. county, 286. . 
Oil in Warren couuty, 350; . Post-Lafayette emergence, 278. 
Olin Brick & Tile Co., 108. Pottery, Burney, 358. 
Quarries, 104. Sargents' Bluff, 293. 
Oliver, W. W., acknowledgments,438 Sioux City, 292. 
Orr Bros. Mine, 426. . : Griffee, 225. 
Origin of brecciation. 147. . ... Kurtz, 358. 
Drainage Washbigtoncounty, Pratt, W; H., cited, 117. 
]24. Pre-Cretaceous of Woodbury county, 
Pbysiog-raphy Warren coun- 25ft ., 
. ... ty, 371. Precipitation at DesM<iines.350 ... 
Oto, elevation, 251. . Indianola, '350. . 
Ottumwa, Saint Louis limestone at, 375. ... Preglacial channels. 125, 275, 372: , 
. --.:Seymoursectioh, 402, 408. . PreliIIiina.ry notes, I'L·· ... 
Output Warren county mines, 349. . Prenty qllarry, 436 .. 
Owen, D. D., cited, ~7, 38, 179 .. 365. Pre-Pleistocene surface of Boone 
J:»aha in Jones county. 43. 
Palmyra, tile plant, 359. 
Pammelj L. H.. Character and . DiS-
tribution of the Forest Trees·. and 
Shrubs of Boohe county, 232. 
Panic mine, 215. 
Parker, R,435, 436. 
Mine, 431. 
Parsons quarry, 103 .. 
.. county, ~02. .. 
• Preston branch section, ·185. 
Pierson,· elevation,250; . 
Production of coal in Warren county, 
348. .. 
.. Lead and·zinc; 31. 
Progress of Bllrvey,.15; . 
. .W <irk,18; . 
Prospect Hillsectiqn,263, 267; 
Prole, elevation, 313 ... 
Patrick, G.E, acknowledgments, 
356, 357, 411. 
231,· Publications of survey; 16. 
Pyrites, 230 
Cited, 229. 
Resignation of, 14.· 
Pearl City Coal Co., 392, 433. 
Peet quarry, 103. 
Peerless Coal Co., 42 t 
Peese creek section, ·187. 
Pella beds in Washington county, ]50. 
Pentamerous beds in Jones CQuuty,49. 
Pennsylvania series, 322. . , 
Peterson & Smith brickyard, 293. 
Phillips Fuel Co., 431. . 
Phbtographs, 21. 
Physiogra.phyof Appanoose c;)unty,366 
Boone county, 180. 
Jones county. 39. 
War:r:en county, 305. 
Washington' county, 
118. . 
Woodburycqunty,216. 
Pilot Mound, elevation, 181. 
Plano, elevation, 369. 
Platt Brick Co., acknowledgments, 21. 
Pl~istocene in Appanoose county, 406. 
Quarries, Ana;mos:a., lo6~ 
. R, C.R.&N., 170. 
Carter, ·106. . 
Champion, 96, 101. 
Dolby; 105. 
D!lvail, 3!J7, ~436 
Eckles, 127, 14~, 169: 
Elam,436 .. 
Fa.ber, 167. 
Gem, 101 
Gold Hill, 95. 
HumpstoD, 169. 
Jacobs, 168. 
J ohnellen. 102. 
Lloyd-& Emery, 168; 
Martin, 167. 
Morris, 168. . 
Murray Bros;, 106. 
Parsons. 103. 
Peet, 103. 
Prenty, 436. . 
Richa.rdson, 168. 
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Rummell. 104. 
Shope, 165. 
State. 102. 
Stone City, 99. 
Thompson, 169. 
Whitstine, ·141, 169. 
Wood,168 .. 
Yoder & Pfeil, 170~ 
Ramsey brickyard, 435. 
. mine,2t5. 
Randolph mine, 349. 
Rainfall of Warren county, 350. 
Raven mine, 420. 
Rawson mine, 348. 
Reeves mine, 348. 
Relay, elevati()n, 369. 
mine, 417. 
Richardson quarry, 168. 
Richardson & Ulrich mine, 418. 
Riverside gravel pits, 262. 
Brickyards, 165. 
Elevation, 119: . 
Sand pits,277. 
Road material of Boone county, 229. 
Jones county, 110. 
Washington county, 
172 .. 
Roberts, E. D., acknowledgments, 232. 
Rock Valley Coal Co, 423. 
Rockville conglomerate, 6l. 
Rodney, elevation; 250. 
Terraces,' 283. 
Rogers & Grow mine,. 208. 
Room and pillar mining, 4i2. 
Ross,L. S., acknowledgments, 19. 
Royal Coal Co., 433. 
Rummell quarry, 101. 
Sand pitsofWoodburyeounty, 261, 296. 
. Saint Louis limestone, 143,167, 321,342. 
Saint Mary's, elevation, 315. 
Salix, elevation, 251. 
.. Sargent's Bluff, elevation, 251. 
. Pottery, 293. 
Section. 260. 
Sargent's Bluff & Sioux City Brick Co., 
294. 
Saulisbury, R D., cited, 39. 
Sayers mine, 349. 
Scandinavian fault, 399. 
Mine, 422. 
Scott county, 13, 19. 
Sedan, elevation. 369. 
Section, 387. 
Send-longwall mining, 412. 
Seymour, elevation, 369. 
.,.....Ottumwa section,· 402, 408. 
Section, 384. 
Shaffer mine, 349. 
Sharp mine, 349. . 
Shipments of stone from Jones county, 
95. 
Silknetter mine, 418. 
Silurian of Jones county, 47. 
Smiley brickyard, 226. 
Sims mine, 34S: 
Sioux City deep well, 258, 298. 
Elevations. 251. 
Pottery, 292. 
Sioux City Brick & Tile Co., 292. 
Sioux Paving Co. ,290. 
Quartzite, 14. 
Skyline in Warren county, 309. 
Skunk river section, 157. 
Slater brickyard, 226. 
Sloan, 251. 
Slope of rivers in Warren county, 317. 
Shope quarry, 105. . 
Smith brickyard, 109. 
Mine, 349. 
Smithland, elevation, 251. 
Snort creek section, 387. 
Soa.p creek coal, 393. 
Some Iowa building stones, 13. 
Dolomites,18. 
Soils, g-enesis of, 13. 
Of Boone county, 221. 
Jones county, 91. 
Northeastern Iowa, 18. 
. Warren. county, 359. 
Washington county, 170. 
Woodbury county, 298. 
South river sections, 323. 
Spencer, A.C.,acknowledgments, 144. 
Springdale section, 264. . 
Spring Hill brickyards, 359. 
Section, 335. 
Springvale beds, 148. 
Spurgeon mine, 348. 
Squa.w creek in Boone county, 18.1. 
Mines, 213. 
Stahl, Mo., section, 385. 
Standard fault, 399 
Mine, 420 
Sections of Washington coun-
ty,127 .. 
Woodbury county, 
259. 
Star Coal Co , 4'24, 425. 
State quarry, 102. 
Statistics of coal production, 318. 
Stein mine, 431. 
. Stephens brickyard, 226 
.stevens mine, 434. 
Stratford, elevation, 181. 
Stratigraphy of Appanoose county, 374. 
Boone county, 184. 
Jones county, 47. 
Washingt'ncounty,126. 
Woodbury county, 255 . 
Stream changes in Washingson county, 
123. 
In Warren county, 306. 
Streator Block Coal Co., 433. 
Stone City quarries, 94, 99. 
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Stormfeldt & De France inine, 430. 
Story cOlmty, 18,.28. 
Suo John,O. H., cited, 274, 365. 
Subsequent streams, 312. 
Sub-lo~ssial sands, 154. 
Superior Block Coal Co .• 425. 
Summerset elevation,. 315. . 
Sections, 333, 335. 
Summerset .Junction, elevation, 3]5. 
Surface wells, 350. 
Suter, Major, cited, 252. 
Swift, F. W., brickyard, 165. 
Swift, R. L. & Co., 165. 
Talbot, D. H., acknowledgments, 299. 
Tama county, 28. 
. Teinple Hill quarry, 93. 
Terraces in Baonecounty, 182 . 
. WoodbUry county, 275. 
Tests of cement, 20. . 
Building stones, 19. 
Thistle mine, 433.. . 
Analysis of coal from; 411 . 
Faults,.399. 
Thompson mine, 348, 434. 
. . Quarl;y,169. 
Tilton, ,T. L., cited, 322,338, 373. 
GeologyofWarre!l county, 301. 
Work, 14, 18. 
Tipton mine, 430, 431: 
Todd, J. E., acknowledgments, 299. 
Cited, 211,~57, 272,.283,311. 
Topography of App?onoose county, 366. 
. Boone county, 180. . 
Jones county, 39. 
Washington countY,118. 
. Woodbury county, 2-16. 
Troublesome mine, 386, 434. 
Twin Coal 00.,430;. 
Typicial sections of Appanoose county, 
379. 
Boone cQunty,184. 
·Jones !Jounty, 70 
Woodbury connty,263. 
Udell borings, 393. 
Coal,404. 
Elevation, 369. 
Unconformities, 90, 159, 161. 
United States Geological Survey, 
acknowledgments, 119 .. 
Unionville, elevation, 369. 
Upham, Warren, cited, 203. 31L 
Upper CarbonifE;lrous, 151, 322, 376. 
Magnesian limestone, 49. 
Missoul'i section, 275. 
Van Buren county, 21. 
Van Pelt mine, 341}, 
Verdi beds; 19, 149. 
Quarries, 146. 
Volume I, contents, .16. 
II, cop.te:p.t~, 16. 
In, contents, 16. 
IV, contents; 17.· 
V, contents, 17. 
VI, contents, 17. 
Wade mine, 349. . 
. Wakefield, . G. C., acknowledgments; 
299. 
Walnut Block Coal association, 429. 
Walnut Creek Coal Co., 430. . 
Mining camps, 389. 
Warren county, Geology of, 301. 
Allui;rium, 317. 357.-
. Brickyards, 358. 
Building stones, 355, 
Carboniferous,3t9. 
Classification of formations, 32 L 
Clay, 356. . .. . 
Clay-working plants, 358; 
Coal, 342-. . . 
Rorizons,342. . 
Intermediate g.r'p. ' 
347. ... 
Lower group,344~ 
. . Upper grolip,346 .. 
Conditions of deposition of coal, 321.· 
Detailed cross-sections,. 323; 
Dip, 310. . '. . 
Deep 'wells, 350. . . 
Des Moinesfor'mation,32 L 
Descriptive physio~rapby, 306. 
Drainage areas, 307. 
Drift,319. . .. 
Economic products, 342. 
Elevations, 314. 
Erosion, 313. 
Escarpment makers, 308. 
Escarpments, 309. 
Explanation of physiography, 310. 
Ford sandstone, 324; .. 
Gas, 350. 
General c1:i.aracterof strata, 307. 
Cross-sections, 340 ..... 
Descriptioilof Carbonifer-
ous,319. 
:prainage, 306.· 
Geological formatioI).s, • 317. 
Immensity·of erosio'il, 313. 
Intermediate coal sections, 3~7. 
Location, 305. . 
Loess, ·3i8,356. 
Lower group coal series, 344. 
Map, 359. 
Middle river, 307. 
Minea, 348. 
Minerals, 354. 
Cross-section, 332. 
North river cross-section, 338. 
Oil, 350.' 
Pennsylvania series, 322. 
Pleistocene, 317. 
Physiography, 305. 
Pottery, 358. 
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Precipitation, 350. 
Quarries, 355. 
Rainfall, 350 .. 
Habit Louis, 321. 
Sky li~e, 309. 
Slope of rivers, 317. 
Soil, 359. .' 
South river cross-section, 323. 
Statistics of coal production, 348. 
Streams, 306. 
Surface weils,35.0. , 
Upper group coal seams, 346. 
Water supply, 350. . 
Wells, 350. 
. WhitebreaSt creek cross-seotion, 
, 331. ' 
Winterset limestoqe,' 321. 
Washington brickyards; 165. 
Channel, 159. 
, Deep well, 130; 17l. 
'Elevation; 111.' 
Washingtoucounty, Geology of, 113 .. 
Alluvium, 156. 
Area,117. . 
Augusta limestone, 140, 169. 
Brig-hton to W~shington section; 
. . 157. " . 
Building stones, 157.· '" ' .. 
. . Of Augusta, 169. , 
. . OfKinderho'k; 170; 
", Of Saint Louis, 167. 
Buried chaunels, 1§9. . 
Character of clays, 162., 
Classification of formations, 126. 
ClaY,162. . " 
. Industries; 164. 
Coal,162. ',' 
Cott,erstoK€lota section, 157. 
. , Cross-sections, 157. ' 
Deformations, 158. 
Deep well, 130, 171. 
DE)eper strata; 130. 
Des Moines stage, 157. 
Dip, 158. . 
Distribution of clays, 162., 
. Drainage, 120. . 
JJiarly geological work, 117: 
Economic products, 162. . 
Elevations, 119. . 
English river gritstones, 134. 
l::)ection, 157_ 
Geologic;:!.l formations, 130. 
. Structure, 156., 
'General relations of strata, 126. 
Gravel, 172. 
Kansan drift, 152. 
Rinderhook. 131, 170. 
Location, 117. 
Loess,155. 
Maple mill shale, 134. 
Mississippian series, 130. 
Origin of drainage, 124. 
Pella beds., 150. 
Pleistocene, 152 .. 
Physiography, 118. 
Road materials, 172. 
Saint Louis limestone, 143; 167. 
Skunk river section. 157. 
Soils, 170. 
Springvale beds, 148. 
Standard sections, 127. 
. Stratigraphy, 126. 
Subcloessial sands, 154. 
Topography, 118. 
Unconformities, 159. 
Below coal measures, 161. 
BelowdriH, 159, • 
Below Saint Louis, 161. 
Upper Carboniferous, 151. 
Vdrdi beds, 149. . 
Wassonville limestone, 134. 
Water power, 172. 
, Supply, 170. 
Works in, 21. . 
Wassonville limestone, 119 .. 
Wassonville mill, 'el evatioi::t , 119. 
Section, 132. 
Watson m:ine,420. 
Wayland brickyard, 166. 
Wayne brickyard, 166 . 
,County,392, . 
Weems, JB, chemical work, 14. 
Wellman, elevation, 119. , 
Wells inWarrencouIity, 350. 
Welling mine, 348. . 
West: A. G, acknowledgments, 326. 
Vlest Chester, elevation. 119. 
Westgate, L. G., cited, 311. 
Wheeler brickyard, 228. 
Whetstine quarry, l69. 
Whitebreast Fuel Co., 433 . 
, Creek sections, 331. 
Winterset limestone, 321; 376. 
Wl),ite, C. A" cited, 38, 51. 56, 117, 161, 
179, 271, 272, 275, 322, 365. 
White Oak mine, 433. 
" Sm.oke mine, 208. 
Whitney, J. D;,cited, 38 . 
Wick. elevation. 316. 
Wilcox, Charles, work, 15. 
Wilcox brickyard, 226. 
Williams mine, 348, 349. 
Williken mine, 349. 
Wilson, A.G., cited, 49. 
Winneshiek county, 12, 19. 
Winslow, Arthur, cited, 366,373, 385. 
Wood, quarry, 168. ' 
Woodbury county, Geology of, 241. 
Alluvium, 28.6, 289. 
Area, 241). ' 
Benton, 273 .. 
Big Sioux river. 252. 
Bottom land, 246. 
Building stones, 296. 
Buried river channels, 278. 
Cement, 295. 
, 
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Character of clays. 288. 
Classification of formations, 255. 
Clay, 288. ' 
, ' Industries, 290. 
Coal,296. 
Colorado, 273. 
Cretaceous, 265, 288. 
Cross-sections; 2~7 . 
Dakota sandstone, 267. 
Deep well, 258, 298.' , 
Distribution of clays, 288. 
'Drainage, 251. , 
Early geological work, 24:5. 
Economic vroducts,288. 
Elevations, 250. 
Floyd river, 253. , 
Geological formations. 265. 
Structure, 281. 
Glach!.l deposits; 219. , 
General geological section, 255. 
Relations of strata, 255. 
Gravel, 21i6. " 
Interloessial till, 283. ' 
Kansan drift, ,279. 
Lignite, 296. 
Lime"296. , 
LiitleSiotlxdver, 254. 
Location; 245. , 
Loess, 282, 289. 
Missouri river, 2Ei1. 
Niobrara limestone, 273. 
Physiography, 246. 
Pl~istocene, 275. 
, ,Conglomerates, 281. 
Postglacial deposits, 275. ' 
Pre":Uretaceous strata, 256. 
Preglacial deposits, 275. 
Riverside sands, 277. 
Sand, 296. 
Soils,298. , 
Standard sections, 259. 
Stratigraphy, 255. 
Terraces; 285. 
Topography, 246. 
Typical exposures, 263. 
Water supply, 2~8: 
Woodwarth's glen, 279, ' ' 
W oodbilry • shah:ls 'and sandstones' {see 
, Colorado}. 
Woodley brickyard', 293. 
WoOdwarth's glen, 279. 
Worthen, A. H., cited, 117, 129, 132, 
136, 179,322 
"Wyoming brickyards, 109. 
Yegge brickyard, 226. 
YOder, & Pfeil quarry, 170. 
Yorkniine, 214. 
, Young mine, 214, 392,434. 
Youtz,L. A., cited, 350, 357. 
Zenorsville mines, 213. , 
ZtmbleIiianmine.212. 
Zinc production, 31. 
